Abstract: Low molecular weight, low symmetric complexes simulating blue copper protein have been prepared by a reaction between salicylidene-4-aminoantipyrinyl-2-imino pyridine and metal salts. The complexes were characterized by elemental analysis, molar conductivity, magnetic susceptibility data, IR, 1 H NMR, UV-Vis, FAB-Mass and EPR spectral studies. The physicochemical studies and spectral data indicate that the ligand acts as a monovalent tridentate chelating agent. All the complexes have the general composition MLX (M= Cu(II), Ni(II), Co(II) and Zn(II); L = Schiff base and X = Cl/Br/OAc). The UV-Vis., cyclic voltammetry and EPR spectral data of the complexes suggested that [CuLCl] complex is mimic the blue copper model type 1 proteins. But other two copper complexes are square planar geometry around the central metal ion and they were non-model complexes.
Introduction
Proteins containing iron(II) or copper(II) are of fundamental importance to the animal life due to their reversible reactions with molecular oxygen 1 . These proteins can bind, transport, store and release dioxygen where required. The essential requirement of the Schiff base which can act as model to mimic the oxygen carrying property of natural system is that it should possess at least two nitrogen donors, with the others being nitrogen, oxygen, sulphur or a combination of the three. Among the various types of ligands, macrocyclic ligand systems and their metal complexes are used as bioinorganic models. Naturally occurring blue copper proteins are characterized by a distorted or flattened tetrahedral geometry around the central metal ion. It appears therefore that a prime requisite for the synthesis of a near model compound, that has structural resemblance to blue copper proteins should be that the chosen ligand system must be able to dictate a highly distorted tetrahedral coordination around copper(II) 2 . A search through the literature reveals that a number of attempts have been made for the synthesis of blue copper proteins but no attempt has been done for the †Presented to the National Conference on Chemistry Solutions at SRM University, India
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Chem Sci Trans., 2013, 2(S1), S147-S152 preparation of blue copper model from 4-aminoantpyrine precursor [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . Hence, we take an attempt for the synthesis of new copper complexes using salicylidene-4-aminoantipyrine and 2-aminopyridine.
Experimental
An ethanolic solution (50 mL) of salicylidene-4-aminoantipyrine (3.07 g, 0.01 mol) and 2-aminopyridine (0.94 g, 0.01 mol) was boiled in the presence of anhydrous sodium carbonate under reflux on a water bath for 24 h. Then the resulting mixture was filtered and the solution was concentrated. The brown pasty mass obtained was stirred with 50 mL of distilled water. The solid obtained was filtered and recrystallised from ethanol (Scheme 1). 
Results and Discussion
The analytical data for the ligand and complexes together with some physical properties are summarized in Table 1 The magnetic susceptibility data of the complexes in the solid state shows that all the copper complex are paramagnetic and Zn(II) are diamagnetic at room temperature. The lower conductance values of the chelates support the non-electrolytic nature of the metal complexes 17 .
Mass spectra
The FAB mass spectral data (m/z values) of the Schiff base and its [CuLCl] complex were compared with their molecular formula weight. The mass spectra of Schiff base and its copper complex show a molecular ion peak at 383 and 481 respectively. These data are in good agreement with the proposed molecular formula for these complexes i.e., [MC 23 
where M= Cu(II) and Zn(II). In addition to molecular ion peak, the spectra exhibited peaks assignable to various fragments arising from the thermal cleavage of the ligand and its complex.
IR spectra
The IR spectrum of the ligand shows a strong band at 3500-3200 cm -1 region which is assigned to phenolic -OH group of salicylaldehyde moiety. Disappearance of these bands indicates the deprotonation of these groups upon coordination. In the spectrum of the Schiff base, the strong bands at 1645-1630 cm -1 region are attributable to -C=N groups. On chelation, due to the possible drift of lone pair electron density towards the metal ion, the azomethine -C=N band is expected to absorb at lower frequency in the complex. H 1 NMR spectra H 1 NMR spectra of the Schiff base (HL) and its [ZnLCl] complex were recorded in CDCl 3 . The Schiff base shows peak at 12.15 ppm which are attributable to the phenolic -OH group of salicylaldehyde moiety. Absence of this peak in the zinc complex favours the loss of phenolic -OH proton due to the coordination with zinc ion. A slight down field shift was noted in all other signals in the zinc complex.
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Electronic absorption spectra of copper complexes
The electronic absorption spectra serve as a useful tool to distinguish between the type 1, type 2 and type 3 blue copper proteins. Generally, the Cu(II) ion in natural blue copper site (type 1) shows one intense band at 600 nm with high extinction coefficient. It also exhibits another d-d transition in the near-infrared region 1000 nm. The electronic absorption spectra serve as a useful tool to distinguish between the type 1, type 2 and type 3 blue copper proteins. Generally, the Cu(II) ion in natural blue copper site (type 1) shows one intense band at 600 nm with high extinction coefficient. It also exhibits another d-d transition in the near-infrared region 1000 nm Table 2 . 
Electrochemistry
The determination of redox potentials has an obvious application to elucidate the thermodynamically inaccessible species in naturally occurring organisms. The redox potentials of the synthetic models characteristics of the couple Cu(II)/Cu(I) are known to be influenced by the ligand parameters like donor atoms and structural features. The cyclic voltammogram of the copper complexes were recorded in MeCN at 27 o C using 0.1 M solution of TBAB as the supporting electrolyte. It was scanned in the cathodic direction. Chem Sci Trans., 2013, 2(S1), S147-S152
ESR spectra
The different types of copper present in the natural systems are easily characterized based on their ESR spectral data. The alteration of geometry around the central metal ion in the synthetic complexes leads to a change in the values of g ll and A ll . The change in the nature of coordinated anions surely affect the geometry and reduce the A ll values and increase the g ll values. The ESR spectra were recorded in MeCN solution at room temperature and at liquid nitrogen temperature. The result are summarized in the Table 3 . A distortion of a square planar geometry of the complex into a distorted tetrahedron with any of the biomimetic nitrogen donors reduces A ll and increase g ll . Also the tetrahedral distortion could be readily gauged from the quotient g ll \A ll . This method is convenient for indexing and identifying a tetrahedral distortion. The quotient ranges from 105 to 135 cm for square planar structures 22, 23 . But the quotient has been reported to increase markedly upon the introduction of tetrahedral distortion upto 250 cm. It is observed that the quotients are high for the [CuLCl] complex of the present investigation which reveals that it is typical blue copper type 1 model. But other two complexes are square planar structure and also non-model complexes.
